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INTRODUCTION
n wrongful termination cases, the law obliges a plaintiff to find a comparable job and mitigate losses as much as possible. 1 It is a defendant"s burden to demonstrate that plaintiff has not adequately discharged his or her duty to mitigate.
2 Defendant may satisfy its burden by showing that claimant failed to exercise "reasonable care and diligence," and it must do so by a preponderance of the evidence. 3 Because the amount of any award turns on the difference between plaintiff"s pre-and post-termination earnings there is a conflict between the potential increased damages award made possible by remaining unemployed and the legal duty to mitigate. Thus, all else being equal, it is reasonable to assume that a plaintiff may perceive an incentive to stay out of the workforce to enhance the damage award. Put differently, but for the litigation, there is no reason to expect plaintiff would behave any differently from a comparable cohort group. Therefore, there is no reason to suspect that plaintiff"s observed period of joblessness would differ significantly from those of his cohort group.
Of course, discrimination may impart particular psychological and emotional difficulties on individuals that are not found among a comparable group of workers displaced as a result of reasons other than discrimination. These are limitations of the model that cannot be circumvented in a legal proceeding without additional evidence.
Our objective in this paper is necessarily narrow. Specifically, we calculate empirically the expected range of joblessness duration for a carefully constructed plaintiff cohort group using a publicly available dataset. This range allows an empirical assessment of the soundness of the duration of plaintiff"s search. Specifically, it allows one to determine if the difference between the observed length of plaintiff"s joblessness and the length derived from a model of plaintiff"s cohorts is statistically significant; thereby providing a more robust basis to address the rebuttable presumption.
To obtain the test statistic -the model-derived length of observed joblessness -we use a multivariate regression approach on uncensored unemployment duration data from the Current Population Survey 4 . We provide a hypothetical case study to illustrate the methods.
The paper is organized as follows. The following section discusses the problem we confront and provides background on the economics literature. We are not aware of any direct attempts at empirically rebutting the duty to mitigate. However, there is considerable literature on related empirical approaches to employment discrimination topics. In the third section we provide the theoretical background justifying why we expect that a litigation process alters plaintiff"s structure of incentives, encouraging a lengthier period of joblessness. The fourth section contains our empirical work and results. Section five discusses relevant case law, demonstrating that the proposed test here is consistent with past decisions relying on statistical testing. The last section concludes and discusses the limitations of the analysis.
DEMONSTRATING PLAINTIFF'S DUTY TO MITIGATE
If defendant prevails, the law allows deductions from any backpay awards of any monies plaintiff should have earned but for the wrongful termination. 5 If plaintiff is believed to have been remiss in securing comparable post-termination employment, the law allows for a salary imputation; the level and length of the imputed salary becomes the relevant question. 6 Enhanced robustness of the methodology used to appraise employment discrimination awards is an ongoing concern of Forensic Economists. Recent work by White, Tranfa-Abboud, & Holt, 7 and Trout 8 address the need and relevance of attrition rates for economics loss calculations in employment discrimination models. Macpherson and Piette provide empirical evidence on the extent to which involuntarily terminated employees are able to close the earnings gap between pre and post termination salary levels.
9 However, to our knowledge the process underscoring plaintiff"s duty to mitigate has not been empirically examined.
When embarking on demonstrating that plaintiff has not discharged his duty to mitigate, defendant"s counsel typically offers to the court the testimony of a professional "head-hunter," vocational expert or an industrial psychologist. These experts opine on the job search process or on conditions of the relevant job market(s). Although the job search process is not rigidly defined there is a general framework that job placement specialists increasingly follow. To some commentators that framework may constitute a baseline or standard that may facilitate the assessment of whether a plaintiff has conducted a "reasonable and effective" job search.
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Testimony on job market conditions implicitly, albeit indirectly, alludes to plaintiff"s employment prospects. Although such testimony offers the trier-of-fact a subjective assessment of unemployment duration, unassisted by unemployment duration statistics a job placement expert"s opinion is sufficiently general that it often renders the expert"s contribution highly susceptible to effective cross-examination.
A placement expert"s opinions derive from their close understanding of the operational dynamics of labor markets. Many employment search experts point to unemployment duration estimates published by the U.S. Department of Labor and state agencies as basis for their testimony.
11 The Displaced Worker Survey, for example, contains data on time elapsed between jobs from national population surveys, typically parsed by any number of geographic, demographic and socio-economic variables. The Displaced Worker Survey provides information for people who found jobs as presented for select variables below. Thus, an expert would testify to the duration of joblessness for a particular characteristic of plaintiff from the variables arrayed above; these can be combined often for two variables in categorical style data tables. These independently gathered statistics may impart an increased degree of robustness to an expert"s testimony. For example, if plaintiff is a white male in one of the northeastern states, an employment expert may obtain and present to the court data published by the Bureau of Labor Statistics showing the median or average duration of joblessness for white males in the Northeast and contrast that statistic to the duration of plaintiff"s search.
But univariate or bivariate statistics alone will match the precise facts of the terminated employee only by coincidence. No attempt is made to determine whether the observed difference between the proffered duration statistic and plaintiff"s duration is statistically significantly.
As a result, plaintiff"s counsel can easily challenge the applicability of defense"s statistic alleging that the case under litigation contains sufficient particularities and idiosyncracies. For example, opposing counsel may reveal that plaintiff is married, which may be a variable whose influence is not explicit accounted for in the duration-ofjoblessness statistic selected by the expert, and thereby render plaintiff sufficiently distinct from the norm represented by the expert"s statistic. By design, employment data describe the average experiences of job seekers whereas plaintiffs typically are claiming unusual circumstances.
Multivariate models incorporating relevant covariates are capable of incorporating many of the important elements that allow the expert to "particularize" to some degree the proffered statistic and thereby mitigate the argument that the univariate or bivariate unemployment duration is too broad. Multivariate regression models are well established in employment case law. 12 The courts may have indirectly facilitated the use of multivariate regression by requiring that the fact finder evaluate the reasonableness of plaintiff"s search "in light of the individual characteristics of the claimant and the job market." 13 To the extent that the differential between plaintiff"s joblessness duration and those of his cohort group extends beyond two standard deviations we argue that this is consistent with the law"s understanding of significance as applied originally in Castaneda v. Partida.
14 Because the objective is to document that plaintiff"s search is unreasonable, statistical evidence supporting such a showing may impeach the witness, which may have the effect of shifting the burden of proof -leading ultimately to the imputation of back wages and an adjustment of backpay awards.
The argument has limitations, needless to say. On the one hand, a model cannot be perfect, only better than an alternative model. In this case, the alternative model is the heuristic one favored by headhunters and other job search professionals. Available data will reproduce the particulars of a plaintiff imperfectly. On the other hand, the legal argument turns on the weight allowed statistical reasoning in court proceedings.
ON MODELING DURATION OF JOBLESSNESS
What are the expected effects of litigation windfall on a plaintiff"s decision to return to work? The point of departure is Mortensen"s basic job search model with endogenous search effort.
15 Given a particular search intensity s, the individual will receive job offers according to some rate lambda λ, where the arrivals are directly and positively increasing with search intensity; that is lambda is increasing in s, λ=φ(s). The individual is able to choose the intensity of the job search, s. Offers are random drawings from a wage offer distribution F (w). Every time an offer arrives the decision has to be made whether to accept it or reject it and search further. Once a job is accepted, it will be held forever at the same wage. During unemployment, a flow of benefits b is received, and a flow of search costs has to be paid; search costs also increase with increases in search intensity; c(s).
The individual maximizes the expected present value of income over an infinite horizon, with discount rate r. It is well known that in this model the optimal strategy of unemployed individuals can be characterized by a reservation wage f and an optimal search intensity s.
Consider an unemployed individual, party to a wrongful termination lawsuit, who allegedly searches for a job while litigation proceeds; the prospect of prevailing in a discrimination lawsuit or favorably settling the matter increases unemployed plaintiff"s reservation wage. Specifically, a large anticipated award or a significantly high probability of prevailing in court, directly impacts an individuals reservation wage. As an individual"s reservation wage increases, the range of acceptable wage offers shrinks to the upper part of the offered wage distribution. consequence, the duration of unemployment is likely to increase. On the other hand, the lengthier the joblessness spell, the higher the costs to the individual including the disutility of being party to an unpleasant adversarial process. Increased cost reduces the incentives of a plaintiff to remain out of the workforce and increases the probability of exit. Thus, the net effect of the competing incentives on the optimal level of search is unknown ex ante but depend heavily on the likelihood of prevailing in court and the magnitude of the prospective award.
Throughout the 1960"s, 1970"s and 1980"s, in what has come to be known as wrongful discharge laws, Federal law imposed limitations upon employers" hiring and firing practices; 16 states followed. The results carved out exemptions to the historical common law doctrine of employment-at-will that allowed termination of the employment relationship at any time, by either party. Wrongful discharge laws created a cause of action enabling terminated employees the right to sue employers for wrongful discharge under certain circumstances, even though the employment was otherwise at-will.
Various commentators have examined the relationship between wrongful termination laws and the labor force. Dertouzos and Karoly 17 examined aggregate state-level data from 1980 to 1987 and found the adoption of wrongful discharge laws resulted in reduction in employment levels; Morris found similar results.
18 Autor, Donohue and Schwab 19 confirm the disemployment effects of wrongful discharge laws.
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Results of empirical examinations of the effects suggest that the laws increased the duration of unemployment spells. Accordingly, all else being equal, it is reasonable to assume that the optimal level of search for a litigating plaintiff is greater than the optimal search of an individual lacking the prospects of litigation award that would provide compensation during a period of unemployment.
Thus, the empirical determination of length-of-joblessness for an individual that shares similar demographic and socio-economic characteristics of the plaintiff serves as a lower limit on the expected duration of a plaintiff"s reasonable search as required by the legal duty to mitigate.
To facilitate the exposition of the three approaches proposed here we rely on the following hypothetical example.
Case Study: A 43 year-old white male was allegedly wrongfully terminated and has sued for redress. The job was a white collar, job in the Northeastern part of the United States. Plaintiff is married and has no children. Plaintiff has been out of work for 97 weeks and claims that he has searched extensively but to no avail. In addition, he has been unable to obtain temporary work. As proof of the reasonableness of the search he has kept a log of interviews and applications.
Thus, the objective is to obtain a measure of joblessness duration for a group that resembles plaintiff and test to see whether plaintiff"s period of joblessness is statistically significantly different from the calculated statistic. Consistent with case law, the difference will be considered statistically significant if it differs by at least two standard deviations. 16 The most well known are the National Labor Relations Act (1935), the Civil Rights Act (1964), the Age Discrimination in Employment Act (1967) 20 They conclude that Dertouzos and Karoly, supra, note 17, significantly overestimate the disemployment effects of wrongful discharge laws while the Miles, supra, note 18, study underestimates the effects.
A MULTIVARIATE MODEL OF UNEMPLOYMENT DURATION
The availability of data that reflects the amount of time a group of formerly unemployed individuals spent looking for a job before obtaining one suggests that one can build a multivariate model that contains covariates designed to reduce the observed variance in the data.
The Displaced Worker Survey contains a data set that represents such a survey. We use data from the 2000 Displace Worker Survey. The DWS is a government sponsored survey that asks questions about job tenure, joblessness duration and reemployment. Displaced Workers are defined as persons age 20 or older who lost or left jobs because their plant of company closed or moved, there was insufficient work for them to do or their position or shift was abolished in the prior three years. Employees that were terminated for cause are not considered displaced workers and art not part of the DWS.
RESOLUTION OF CASE STUDY
When plaintiff"s information on race, age, marital status and geographic location are inserted into the estimated duration model the estimated value of duration is ## weeks, with a standard deviation of ## weeks. Plaintiff has been out of work for 97 weeks; this difference is over 2 standard deviations. A two-standard deviation standard would conclude that search is unreasonable.
We begin with a base regression incorporating as covariates as many applicable variables available in the DWS data set. We limit the analysis to five variables to illustrate the model. The variable selection results in a data set containing 248 records. It is possible to incorporate many more variables to tailor the analysis more based on plaintiff"s particulars. A multivariate regression takes the following form:
Where Y represents the explained variable -the natural logarithm of the duration of joblessness; X is the vector of five covariates (we added a variable that consists of the square of age, a transformed variable necessary for statistical tractability), β is the vector of associated covariate coefficients and ε represent regression error. A variable is considered applicable if it conveys information into any of the many socioeconomic and demographic characteristics of plaintiff. Thus, the multivariate regression is the following Natural logarithm of unemployment duration = β 0 + β 1 *Age + β 2 *Age Squared + β 3 *Married + β 4 *Race + β 5 *Region + β 6 *Sex
The output of the linear regression model is estimated values of the coefficients (β 0 -β 6 ) and several regression diagnostics; these are found in the Table below. To obtain an estimate of the predicted unemployment period it is possible to use the coefficients estimated in the model above and substitute plaintiff"s particular values of each covariate.
The first six columns in Table 3 below contain the covariate values representing plaintiff. The predicted value of the (logarithm) duration of joblessness is provided in column seven. However, this approach does not provide a measure of the standard error of the estimate for the expected logarithm of joblessness duration at the given values of the covariates. A confidence interval is necessary to establish whether plaintiff"s actual unemployment duration is distinctly different from the average unemployment duration. To obtain the standard error of the predicted value we run an ancillary regression. We subtract the value of each covariate from each observation and then run the regression on the adjusted covariates. Thus, we define a new set of covariates as follows: Age0 = Age -45; Age Squared0 = Age Squared -2025; Married0 = Married -1; Race0 = Race -1; Region0 = Region-1 and Sex0= Sec -1.
When we regress the logarithm of Joblessness Duration on these new covariates we get the regression results are found in the table below. The only difference between the results of the regressions on the adjusted versus the unadjusted covariates is the intercept, which is the prediction we want along with its standard error. 21 Specifically, the predicted value is 2.56844 and the associated standard error is 0.1738. We still have to account for the unobserved factors in the error term. To obtain the standard error of the prediction we rely on Even though the dependent variable is the natural logarithm of unemployment duration, it is not possible to simply exponentiate the predicted value ln(duration of joblessness) = 2.568 to obtain an estimate of the joblessness duration for plaintiff"s cohort. An adjustment is necessary to account for the nonlinear nature of the effect of the variance:
E(y|x) = exp(σ 2 /2)*exp(βX) = αexp(ln of joblessness duration)
Where σ 2 is the variance of ε when ε ~Normal(0, σ 2 ) A consistent estimator of the adjustment factor, α, can be obtained as follows: The output of this ancillary regression is provided in the appendix to this paper; the summary output is presented in the table below, along with the (adjusted) predicted joblessness duration for plaintiff"s cohort: column 3 is obtained from the other two according to the adjustment equation above. The obtained estimate of average unemployment is 21.67 weeks. It is easily seen that plaintiff"s joblessness duration of 97 weeks easily falls outside the estimated 2 standard deviation range and therefore is considered statistically significantly different -at the 95% level of significance --from the 21.7 weeks that is the expected joblessness duration.
What is the probability that we would observe plaintiff"s joblessness duration if the null hypothesis is true (i.e. that average joblessness duration is 21.7 weeks)? The standardized statistic for testing H 0 : μ = 21.7 weeks is Z = (21.7 -97)/4.7 = -16.01. The value of -16.01 is so far out in the left tail of the standard normal distribution that we reject H 0 at any reasonable significance level. Formally,
p-value = P(Z > 16.03|H 0 ) = 1 -Ф(16.03) = 0.00000
The result above indicates that if the null hypothesis is actually true, it is unlikely that we would ever observe a value as large as 16.03. In other words, the observed significance level indicates that the likelihood of a random result occurring is essentially zero. This strongly suggests that plaintiff"s search may not meet the reasonableness standard.
The table below reflects the likelihood of observing a random result as the joblessness period varies. For example, the second column indicates the observed joblessness duration and the column labeled "p-value" indicates the likelihood. Thus, for example, the table indicates that there is a 3.8 percent likelihood that we observe plaintiff being joblessness for 30 weeks.
Average Joblessness Duration
Plaintiff Although this language applies only to Title VII cases, the concept has been applied by specific reference to the Americans with Disabilities Act, and by court cases to the Age Discrimination in Employment Act and other wrongful termination cases.
The "amounts earnable with reasonable diligence" language is based on the common-law principle that a plaintiff, whether in a tort or breach of contract case, should not be entitled to damages that the plaintiff could reasonably have avoided. "An unemployed or underemployed claimant, like all other Title VII claimants, is subject to the statutory duty to minimize damages set out in §706(g). This duty, rooted in an ancient principle of law, requires the claimant to use reasonable diligence in finding other suitable employment." 24 However, even though based on common law, §706(g)(1) cases still are based on interpretation of the specific statutory language. Thus, "Although the unemployed or underemployed claimant need not go into another line of work, accept a demotion, or take a demeaning position, he forfeits his right to backpay if he refuses a job substantially equivalent to the one he was denied." 25 In other words, modern cases do not apply the common-law mitigation of damages principle without qualification. While the mitigation defense is not limited to the narrow situation where a plaintiff refuses a substantially equivalent job, it is clear that mitigation of damages under §706(g)(1) does not require the plaintiff to pursue and accept any available job for the sole purpose of mitigating the defendant"s damages.
The defendant has the burden of showing, by a preponderance of the evidence, what the plaintiff would have earned with reasonable diligence. There are three separate challenges that the defendant has to meet: First, there has to be evidence that is legally admissible as relevant. Second, the defendant has to prove the substantive elements of the mitigation defense. Third, since mitigation is a factual determination often made by a jury, the evidence needs to be presented in a manner that is comprehensible to the average juror. We can address these in order.
The first question is whether the statistical evidence will be admissible as relevant. Statistical analysis has been used by plaintiffs for years in employment discrimination cases, generally to show that a pattern of discrimination in a disparate impact case cannot be explained by chance. Early cases involved simple comparisons of proportions. 26 As more complicated studies were introduced courts discussed standard deviations, 27 correlation coefficients, 28 significance levels, 29 hypothesis tests, 30 Mantel-Haenzel tests, 31 scattergrams, 32 ordinary least square regressions, 33 reverse regressions. 34 One Court of Appeals has stated plainly, "It is now well-established that statistical evidence is admissible to prove employment discrimination." 35 Additionally, the Supreme Court has stated that statistics alone can be enough for the plaintiff to prove a prima facie case of discrimination, thus shifting the burden of proof to the defendant. 36 It does not necessarily follow, however, that a technique successfully used by a plaintiff to shift the burden of proof to the defendant could be used by the defendant to shift the burden of proof to the plaintiff. This is because these cases involved the question of whether the plaintiff has made out a prima facie case of discrimination, generally by showing discriminatory impact. What the plaintiff set out to prove was the existence of a discriminatory pattern, where statistics provided valuable evidence that an existing pattern would not have been produced by chance. This is different from the employer"s burden in defending a wrongful discharge case, where the burden is not to prove that a pattern would not have been created by chance, but rather that one specific individual did or did not act in a particular manner.
Clearly, not every legal matter can be resolved by resort to statistics. For instance, in Department of Commerce, et al. v. U.S. House of Representatives, et al, the U.S. Supreme Court ruled that statistical sampling could not be used for census purposes to apportion Congressional representation. 37 However, the cases where plaintiffs used statistical evidence to prove a prima facie case of discrimination may still be instrumental to the defendant attempting to prove a mitigation defense. Even if these cases do not give a defendant the ability to shift the burden of proof, they do appear to settle the issue of admissibility of statistical evidence.
One example of where statistical evidence was offered by the defense to a claim of discrimination was Laugesen v. The Anaconda Company. 38 There the trial court admitted statistical evidence offered by the defendant to demonstrate that it did not have a pattern of age discrimination, and the Court of Appeals affirmed.
Another example is Green et al. v. United States Steel Corp. 39 This was a class action discrimination claim, where the parties stipulated that damages would be calculated on a group basis. In this case, as the back pay was determined on a group basis, the mitigation of damages was also determined statistically. Although this case falls short of indicating that statistical measures can be used to calculate mitigation in an individual discrimination case, it confirms with the other cases cited above the admissibility of this type of evidence.
The second question is whether the defendant has proved the substantive elements of the mitigation defense.
Although the court cases are not entirely uniform, it appears that there are two elements to the mitigation defense, both of which must be proved by the defendant:

The plaintiff failed to exercise reasonable diligence in seeking other employment, and  There was a reasonable chance that the plaintiff might have found comparable employment if the plaintiff had exercised reasonable diligence.
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What then, does the defendant have to demonstrate at trial? The easiest scenario from the defendant"s point of view is the one presented in the Ford Motor Co. 41 case, where the defendant actually offered to the plaintiffs the same jobs they were originally denied.
In the absence of a documented job offer, proof becomes more difficult. While the existence of other jobs, and the plaintiff"s qualifications for those jobs could be shown, what does a defendant have to demonstrate to prove that the plaintiff did not exercise reasonable diligence?
The answer is, whatever will convince the trial fact finder, typically the jury. Although both elements must be proved separately, in practice it may be that a jury really only needs to see direct proof of the second element, and is willing to interpolate proof of the first element. As long as evidence supplied by the defendant is adequate to permit an appellate court to hold that a "...rational jury had a legally sufficient basis..." 42 for the finding, the jury"s decision will not be overturned on appeal. Thus, a jury was satisfied by evidence that the plaintiff "...was an undisputedly qualified employee with a long and hitherto substantially unbroken work history." 43 Despite the fact that this was not direct evidence of whether or not the plaintiff was out pounding the proverbial pavement, the jury accepted it as circumstantial evidence, and its finding was affirmed on appeal. So, even if statistical evidence will not literally shift the burden of proof to the plaintiff, it may have the effect of doing so in the eyes of the jurors.
Thus, since juries are willing to conclude circumstantially that the plaintiff did not exercise reasonable diligence in seeking other employment, and since appellate courts are disinclined to overturn a jury verdict supported by legally-sufficient evidence, ultimately the defendant has to meet the third challenge, presenting the statistical evidence in a manner that is comprehensible to the average juror.
Part of the challenge is the use of terminology that is understandable by jurors. In this regard, courts have already taken the lead, by using the term "mitigation of damages" instead of the more oblique "doctrine of avoidable consequences." Similarly, economic and statistical experts will need to tailor their communications to their audience.
At the present time, it is likely that a juror will respond more to "less than a five percent possibility that this could happen by chance" than he or she would to "greater than 2 standard deviations." Certainly, this might change over time. A Lexis-Nexis search of U. S. District Court cases shows that the term "standard deviation" was used in 95 39 cases between 1990 and 1994, and in 180 cases between 2000 and 2004. It may be that statistics will follow DNA evidence in becoming a concept with which jurors are familiar. However, in the meantime, an expert witness will need to be conscious of the clarity with which the statistical evidence is presented.
Concluding Comments
In this paper we empirically establish the expected joblessness duration period for a plaintiff"s population cohort in a wrongful termination lawsuit; we also calculated the estimated duration period"s associated standard error. We develop a hypothesis test examining whether the plaintiff"s period of joblessness is statistically significantly different from the predicted test statistic in a manner consistent with case law. Thus, we are able to empirically assess the soundness of the duration of plaintiff"s job search and thereby enhance the robustness of present-day approaches.
The approach presented here has many limitations; several econometric, others necessarily subordinated to the law and its interpretations. As is well known, the complexity of multiple regression analysis can be challenged on a variety of grounds.
For example, plaintiff could argue that essential variables are omitted from the model. After all, the Displaced Worker Survey recognizes many possibly relevant variables but does not account for many others, including those that are possibly a result of the discrimination process itself, such as the patient"s emotional distress or lack of confidence.
In addition, we rely on Displaced Worker Survey data. Like other statistical procedure, the proposed test as used here can be challenged on the grounds that the Displaced Worker Survey may not be the appropriate population for comparison purposes; again, the DWS does not (knowingly) reflect workers that may have been terminated as a result of discrimination.
However, to properly contest the model alleging omitted variables, plaintiff cannot merely list or allude to variables or factors but must demonstrate that including them would alter the statistical disparity. In Bazemore, a unanimous Supreme Court noted: "The [Fourth Circuit"s] view of the evidentiary value of the regression analysis was plainly incorrect. While the omission of variables from regression analysis may render the analysis less probative than may otherwise might be, it can hardly be said, absent some other infirmity, that an analysis which accounts for the major factors "must be considered unacceptable as evidence of discrimination." Normally, failure to include variables will affect the analysis" probativeness, not its admissibility. Importantly, it is clear that a regression analysis that includes less than "all measurable variables" may serve to prove a plaintiff"s case." 44 We cannot claim that the model does more than to improve on the subjectiveness of the opinion of job placement specialists, vocational experts and other experts typically proffered by counsel in raising a challenge to the reasonableness of a plaintiff"s job search. Clearly, the duty to mitigate challenge must be accompanied by collateral evidence in conjunction with the model; in tandem, they could be persuasive.
